Chronic clonazepam administration decreases gamma-aminobutyric acidA receptor function in cultured cortical neurons.
Chronic benzodiazepine administration has been reported to decrease gamma-aminobutyric acidA (GABAA) receptor function in animals and may alter benzodiazepine binding in neuronal cultures. To assess GABAA receptor function in neuronal cultures exposed to chronic clonazepam, we measured muscimol-stimulated chloride uptake in chick cerebral cortical cultures treated acutely and for 2, 4, and 10 days. Acute clonazepam administration (1 microM) led to an increase in GABA-related chloride uptake at lower doses of muscimol. After chronic clonazepam (1 microM), maximal uptake was markedly decreased at day 10, but maximal uptake was unchanged after 2- and 4-day treatments. Benzodiazepine receptor binding was decreased by approximately 60% after 10 days due to a decrease in receptor number. Decreases in chloride uptake were also observed after 10 days of treatment with 0.1 and 10 microM clonazepam. Concomitant treatment with 0.1 microM Ro15-1788 abrogated the effect of 0.1 microM clonazepam on chloride uptake. Chronic clonazepam treatment (1 microM) did not alter total cellular protein, cellular protein synthesis or degradation or percentage of neuronal cells, as determined morphologically and by [3H]ouabain binding.